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AIR FORCE QUALIFICATION TRAINING PACKAGES
for

UTILITIES SYSTEMS
(3E4X1)

INTRODUCTION

Before starting this AFQTP, refer to and read the “Trainee/Trainer Guide” located on the
AFCESA Web site http://www.afcesa.af.mil/

    AFQTPs are mandatory and must be completed to fulfill task knowledge requirements on
core and diamond tasks for upgrade training.  It is important for the trainer and trainee to
understand that an AFQTP does not replace hands-on training, nor will completion of an AFQTP
meet the requirement for core task certification.  AFQTPs will be used in conjunction with
applicable technical references and hands-on training.
 
    AFQTPs and Certification and Testing (CerTest) must be used as minimum upgrade
requirements for Diamond tasks.

MANDATORY minimum upgrade requirements:

Core task:
AFQTP completion
Hands-on certification

Diamond task:
AFQTP completion
CerTest completion (80% minimum to pass)

Note: Trainees will receive hands-on certification training for Diamond Tasks when equipment
becomes available either at home station or at a TDY location.

Put this package to use.  Subject matter experts under the direction and guidance of HQ
AFCESA/CEOT revised this AFQTP.  If you have any recommendations for improving this
document, please contact the Career Field Manager at the address below.

HQ AFCESA/CEOT
139 Barnes Dr. Suite 1

Tyndall AFB, FL 32403-5319
DSN: 523-6380, Comm:  (850) 283-6380

Fax: DSN 523-6488
E-mail: ceott.helpdesk@tyndall.af.mil
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ELECTRICAL SYSTEMS AND EQUIPMENT

Task Training Guide

STS Reference
Number/Title:

9.5.1.,  Electrical systems and equipment

Training References: • CDC 3E451
• AFPD 91-2,
• AFPD 91-3
• AFI 91-302
• AFIND 17
• Manufacturers’ Manuals

Prerequisites: • Possess as a minimum a 3E4X1 AFSC.
 

Equipment/Tools
Required:

• Basic shop tools, multi-meter, voltmeter, ammeter, voltage tester,
rubber mats, rubber gloves, rubber blankets, lock-out and tag-out
equipment.

Learning Objective: • Trainee will apply safety practices when working with electrical
systems and equipment

Samples of Behavior: • Trainee must apply safety practices when working with electrical
systems and equipment

Notes:
• Safety precautions will be followed as listed
• Any safety violation is an automatic failure
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SAFETY:
USE EXPLOSION-PROOF POWER TOOLS WHENEVER POSSIBLE.  REMEMBER,
SPARK PRODUCING TOOLS MAY EASILY IGNITE DUST AND FUMES.  ALWAYS
ENSURE THAT POWER CORDS ARE IN GOOD CONDITION AND THE GROUND
PRONG OF A THREE-WIRE-CORD IS NOT BROKEN OFF.

ELECTRICAL SYSTEMS AND EQUIPMENT

Background:  Utilities Systems Journeyman use a variety of electrical tools and instruments for
safety, speed, and efficiency.  The main hazards you must be concerned with are fire and electrical
shock caused by improper grounding or cord abuse.  You may also replace fuses and work on
electrical systems to include control panels and electrical motors.  You may be called upon to
disconnect and/or replace an electrical motor.  Remember to always treat electrical circuits as if
they were energized.  Lockout/tagout circuit and check with a voltmeter to ensure the circuit is
de-energized before working on it.  Never work on an energized circuit and always use fuse
pullers to remove and/or replace fuses. Remove the guard if necessary, but remember to replace it
after you complete the exchange.  Always use the “buddy system” when working around
electricity and remember carelessness may result in DEATH!

The following safety steps are appropriate for all power equipment:

Step 1: Inspect all pieces of equipment, especially the external wiring, before using it.

Step 2: Use safety glasses or face shields to protect yourself from flying chips, dust, or sparks.

Step 3: If you use electric-powered equipment in damp locations, stand on a rubber mat and
wear rubber gloves.

Step 4: Never lean against water pipes or other conductive devices when working with power
equipment.

Step 5: Use safety tools and devices that accompany equipment (i.e. guards, shields, etc..).

Step 6: Be sure the power is off and/or the power cord is unplugged before exchanging
implements.

Step 7: Do not wear gloves or loose clothing around rotating equipment.

Step 8: Do not wear rings, metal-rimmed glasses, jewelry, or other metallic objects when
working with electrical equipment.
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SAFETY:
SCORES OF WORKERS ARE INJURED ON THE JOB BECAUSE THEY LACK
ADEQUATE KNOWLEDGE OF THE HAZARDS ASSOCIATED WITH WORKING WITH
AND AROUND ELECTRICITY.  ELECTRICITY IS A KILLER.  YOU MUST EXERCISE
GOOD ELECTRICAL SAFETY PRACTICES AT ALL TIMES WHEN YOU WORK
ELETRICAL EQUIPMENT.

Before working on any electrical system there are a few general safety rules you must observe.

• Do not wear identification tags, jewelry, wire-rimmed glasses, or clothing with exposed
metallic fasteners around electrical equipment.

• ALWAYS use safety tools and devices.  This includes using fuse pullers to remove and
replace fuses, using rubber floor mats around electrical panels.

• ALWAYS follow safe operating procedures and NEVER work on energized circuits.

• ALWAYS use the right tool for the job.

• NEVER put your hand on an electrical conductor unless (1) you are working on that circuit
and (2) you know that circuit is dead.  ALWAYS be sure the switches for the circuit you are
working on are locked out and tagged.

STEPS IN A TYPICAL LOCKOUT/TAG-OUT PROCEDURE:

Step 1:  Determine the extent of the outage necessary.

♦ First determine the type of work that must be accomplished during the power outage.

♦ Decide how much of the system will need to be de-energized while you complete the
work.

♦ Notify customers that will be impacted by the power outage.

Step 2:  De-energize circuit.

♦ Lockout circuit breaker and tag using AF Form 979.

♦ Use voltage tester to ensure circuit is de-energized.

Step 3:  Return power source and energize circuit.

♦ Remove lockout/tag-out on circuit breaker.

♦ Use voltage tester to ensure circuit is energized.

♦ Notify customers that were impacted by the power outage.
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Review Questions
for

Electrical Systems and Equipment

Question Answer
1. What are the main hazards to be

concerned with when working on
electrical systems?

a. Fire
b. Electrical shock
c. All of the above
d. None of the above

2. Power cords with the third prong
missing may only be used temporarily.

a. True
b. False

3. Before using a power tool, what must
you do?

a. Sign it out
b. Watch you buddy use it
c. Inspect the equipment
d. Inspect the carrying case

4. What should you stand on when
working on electrical systems in damp
areas?

 

a. Rubber mat
b. A sponge mat
c. Newspaper
d. Clean rags

5. What should you not wear when
working around rotating electrical
equipment?

 

a. Short sleeves
b. Gloves
c. A hard hat
d. A soft hat

6. What should you always treat every
circuit as?

a. Deenergized
b. An open circuit
c. Energized
d. A safe circuit

7. How do you ensure a circuit is de-
energized?

a. Voltmeter
b. Screwdriver
c. Ammeter
d. Ohmmeter
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ELECTRICAL SYSTEMS AND EQUIPMENT

Performance Checklist
Step Yes No
1. Did trainee identify key points of electrical safety?

• Fire
• Electrical shock

2. Did trainee know what to look for before using power equipment?
• Inspect equipment.
• Used proper safety equipment.
• Used rubber mat in damp locations.
• Remember NOT to lean against conductive material.
• Used safety devices associated with the equipment.
• De-energized equipment before changing implements.
• Did not wear gloves or loose clothing around rotating equipment.
• Removed ALL jewelry.

3. Did the trainee take proper safety precautions before working on an
electrical system?
• Remove ALL jewelry.
• Used safety tools and devices.
• Ensured circuit was de-energized.
• Used the correct tools for the job.
• Did trainee follow lockout/tag-out procedures?
• Did trainee ensure circuit was de-energized before working?

4. Did the trainee complete all the questions in QTP?
• Score 80% or higher.
• Did trainer review and explained all missed questions.

FEEDBACK: Trainer should provide both positive and/or negative feedback to the trainee
immediately after the task is performed.  This will ensure the issue is still fresh in the mind of both
the trainee and trainer.
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MECHANICAL EQUIPMENT

Task Training Guide

STS Reference
Number/Title:

9.5.2., Mechanical equipment

Training References: • CDC 3E451
• AFPD 91-2
• AFPD 91-3
• AFI 91-302
• AFIND 17
• Manufacturers’ Manuals

Prerequisites: • Possess as a minimum a 3E4X1 AFSC

Equipment/Tools
Required:

• Basic shop tools, rubber mats, face shield, goggles, and tight
fitting clothes

Learning Objective: • Trainee will learn to apply safety practices when working with
mechanical equipment

Samples of Behavior: • Trainee must apply safety practices when working with
mechanical equipment

Notes:
• Safety precautions will be followed as indicated
• Any safety violation is an automatic failure
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SAFETY:
ALWAYS INSPECT EQUIPMENT AND POWER SOURCE TO ENSURE IT IS PROPERLY
GROUNDED AND ALL PARTS ARE IN GOOD WORKING CONDITION.

MECHANICAL EQUIPMENT

Background: As a Utilities Systems Journeyman you will use many pieces of electrical,
pneumatic and, or mechanical equipment such as pipe threaders, drills, impact wrenches, pipe
cutters, saws, etc.  Equipment with exposed moving parts, such as belts, chains, flywheels,
moving parts, and electrical cords present a serious safety hazard.  Your major concerns will be
electrical shock, hand injury, and eye injury.  Other concerns should also be hearing, breathing,
and lifting hazards associated with select pieces of equipment.

The following safety precautions are appropriate for basic shop tools and equipment:

Step 1: Inspect the equipment, especially the external wiring, before its use.

Step 2: Use safety glasses or face shields to protect yourself from flying chips, dust, or particles
of broken tools.  Additional personal protective equipment may be required for various
tasks or pieces of equipment.

Step 3: Do not wear gloves or loose clothing around rotating equipment, and keep your fingers,
limbs and extremities as far away from moving parts as reasonably possible, while still
being able to perform the task.

Step 4: Do not wear rings or jewelry around machinery.

Step 5: Ensure your equipment/tool is rated for the job environment.

Step 6: When changing parts, cleaning, adjusting levels, lubricating or repairing equipment,
ensure that the energy source is de-energized.

Step 7: Ensure all safety guards work properly, are in place, and in good condition.

Step 8: Always clean equipment after use, and store in proper position.

Step 9: Remember to clean-up after yourself.  “Good housekeeping is good safety!”
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Review Questions
for

Mechanical Equipment

Question Answer
1. What are the main hazards to be

concerned with when working with
mechanical equipment?

 

a. Shock
b. Shock and hand injury
c. Shock, hand, and eye injury
d. Shock, eye injury, and choking

2. What is the first thing you should do
before working with mechanical
equipment?

 

a. Plug it in
b. Inspect the equipment
c. Energize the source
d. Energize the equipment

3. When changing parts, adjusting
levels, or refueling equipment what
precaution must you take?

 

a. Stand on a rubber mat
b. Use appropriate gloves
c. Deenergize the power source
d. Energize the power source

4. What is a “safe habit” to practice
when finished working with
mechanical equipment?

 ̀

a. Place it in its container
b. Replace guards that were removed
c. Place the equipment in the appropriate storage
d. Perform cleaning and housekeeping functions
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MECHANICAL EQUIPMENT

Performance Checklist
Step Yes No
1. Did trainee identify key points of mechanical safety?

• Electrical shock, hand injury, and eye injury.
• Hearing, breathing, and lifting hazards.

2. Did the trainee take proper safety precautions?
• Inspect equipment.
• Used proper safety equipment.
• Did not wear gloves or loose clothing around rotating equipment.
• Removed ALL jewelry.
• Ensured equipment/tool properly rated for the job environment.
• De-energized equipment before performing maintenance.
• Ensured all safety guards worked properly, were in place, and in

good condition.
• Applied good housekeeping.

3. Does the trainee know basic Personal Protection Equipment required
for select shop tools?
• Safety toed boots
• Rubber gloves
• Safety gloves.
• Rubber apron.
• Face Shield/Goggles.
• Rubber mat.
• Ear plugs/Hearing protection
• Hard hats.
• Respirators.

4. Did the trainee complete all the questions in QTP?
• Score 80% or higher.
• Did trainer review and explained all missed questions.

FEEDBACK: Trainer should provide both positive and/or negative feedback to the trainee
immediately after the task is performed.  This will ensure the issue is still fresh in the mind of both
the trainee and trainer.
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FLAMMABLES

Task Training Guide

STS Reference
Number/Title:

9.5.3., Flammables

Training References: • CDC 3E451
• AFPD 91-2
• AFPD 91-3
• AFI 91-302
• AFIND 17

Prerequisites: • Possess as a minimum a 3E4X1 AFSC
 

Equipment/Tools
Required:

• Fire extinguishers, Explosion-proof tools and equipment

Learning Objective: • Trainee will learn to apply safety practices when working with
flammables

Samples of Behavior: • Trainee must apply safety practices when working with
flammables

Notes:
• Main points on flammable safety will be followed as listed
• Missing any safety points will result in an automatic failure
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FLAMMABLES

Background: Before we begin the discussion on flammables, it’s essential for you to be able to
distinguish between the following terms:  “Easily Ignitable” (must have an ignition source and will
burn with relative ease).  “Combustible” (does not need a source of ignition; however,
environmental conditions must be favorable for its spontaneity).  “Flammable” (must have an
ignition source and is usually associated with gasses and vapors).  When working around
flammables, you should know what properties must exist for a fire or an explosion.  It takes fuel,
oxgen, and a source of ignition (as previously stated) to cause an explosion or fire.  There are four
basic classes of fires:  Class A (paper, wood, cloth, etc.), Class B (fuels, gasses, oils etc.), Class C
(electrical), and Class D (chemical).  Remember that not all fire extinguishers can be used on all
classes of fire because of the different agents in each extinguisher.  Make sure you are aware of,
and use the right extinguisher for the class fire you may have.

HINT:
Before working with/around flammable materials, you are encouraged to watch the COASTAL
CAT. NO. 171 safety film entitled “CHEMICAL  HANDLING/FLAMMABLES”.

The following safety precautions will help prevent the dangers while working with flammable,
combustible and easily ignitable items:

Step 1: Wear clean clothes (free of oil) so there is no danger of spontaneous combustion.

Step 2: Remove used rags and cloths from work area after they become oily or soiled. Store
them in a suitable covered and marked container.

Step 3: Use only explosion-proof electrical equipment and tools if available.

Step 4: Do not carry matches, lighters, or other potential ignition sources.

Step 5: Keep fire extinguishers of the proper type nearby.

Step 6: Wear non-sparking rubber-soled shoes.

Step 7: Advise all people in the area of the presence of a hazard.

Step 8: Always ensure appropriate signs and symbols are clearly visible and legible.

Step 9: Keep the area as clean and free of flammable materials as possible.

Step 10: If fires erupts, notify/evacuate everyone, or activates an alarm, and then call the fire
department.
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Review Questions
for

Flammables

Question Answer
1. What three conditions must exist to

cause a fire or explosion?
 

a. Fuel, fumes, and air
b. A match, air and oxygen
c. Fuel, oxygen, and ignition source
d. Fumes, an ignition source, and paper

2. How do you store rags and cloths
that are oily or soiled?

 
 

a. In approved covered container
b. In an uncovered metal container
c. In a marked and uncovered metal container
d. In a red, marked and uncovered metal container

3. What type of electrical equipment is
used when working around
flammables?

 

a. Fire-proof
b. Spark-proof
c. Ignition-proof
d. Explosion-proof

4. What extinguisher would you choose
for an electrical fire?

 
 

a. Class A
b. Class B
c. Class C
d. Class D

5. Why should you wear oil-free clothes
in some explosive environments?

 

a. They are easily ignitable
b. They are combustible
c. They are flammable
d. All of the above
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FLAMMABLES

Performance Checklist
Step Yes No
1. Did trainee distinguish between easily ignitable, flammable and

combustible?
• Easily Ignitablemust have an ignition source and will burn with

relative ease.
• Combustibledoes not need a source ignition; however

environmental conditions must be favorable for its spintaneity.
• Flammablemust have an ignition source and is usually

associated with gasses and vapors.
2. Did the trainee take proper safety precautions?

• Wear clothing free of oil.
• Removed and stored oily/soiled rags in proper marked container.
• Used explosion-proof electrical equipment/tools.
• Did not care any potential ignition source.
• Had proper type fire extinguisher nearby.
• Had on non-sparking rubber-soled shoes.
• Advise all people in the area of the presence of the hazard.
• Always ensure appropriate signs and symbols are clearly visible

and legible.
• Applied good housekeeping.
• Demonstrated appropriate notification process in case of fire.

3. Did the trainee complete all the questions in QTP?
• Score 80% or higher.
• Did trainer review and explained all missed questions

FEEDBACK: Trainer should provide both positive and/or negative feedback to the trainee
immediately after the task is performed.  This will ensure the issue is still fresh in the mind of both
the trainee and trainer.
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Air Force Civil Engineer
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ELECTRICAL SYSTEMS AND EQUIPMENT

(3E4X1-9.5.1.)
Question Answer

1. What are the main hazards to be concerned
with when working on electrical systems?

c. All of the above

2. Power cords with the third prong missing
may only be used temporarily.

b. False

3. Before using a power tool, what must you
do?

c. Inspect the equipment

4. What should you stand on when working
on electrical systems in damp areas?

 

a. Rubber mat

5. What should you not wear when working
around rotating electrical equipment?

 

b. Gloves

6. What should you always treat every circuit
as?

c. Energized

7. What do you use to ensure a circuit is de-
energized?

a. Voltmeter

MECHANICAL EQUIPMENT

(3E4X1-9.5.2.)

Question Answer
1. What is the main hazards to be concerned

with when working with mechanical
equipment?

c.   Shock, hand and eye injury

2. What is the first thing you should do
before working with mechanical
equipment?

b. Inspect the equipment

3. When changing parts, adjusting levels, or
repairing equipment what precaution must
you take?

c.   De-energize

4. What is a “safe habit” to practice when
finished working with mechanical
equipment?

c. Perform cleaning and housekeeping
functions
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FLAMMABLES

(3E4X1-9.5.3.)

Question Answer
1. What three conditions must exist to cause

a fire or explosion?
d. Fuel, oxygen, and ignition source

2. How do you store rags and cloths that are
oily or soiled?

a. In approved covered container

3. What type of electrical equipment is used
when working around flammables?

d. Explosion-proof

4. What extinguisher would you choose for
an electrical fire?

c. Class C

5. Why should you wear oil-free clothes in
some explosive environments?

b. They are combustible


